Intrusion of multiradicular teeth and related root resorption with mini-screw implant anchorage: a radiographic evaluation.
Mini-screw implants (MSIs) hold great potential for enhancing intrusive mechanics applied to multiradicular teeth. This experimental study used various force magnitudes to evaluate (1) the stability of immediately loaded MSIs, (2) the amounts of tooth intrusion produced, and (3) the amounts of root resorption produced. By using a split-mouth repeated-measures design, intrusive forces were applied for 98 days to the mandibular second (LPM2), third (LPM3), and fourth (LPM4) premolars of 8 mature beagle dogs (ages, 20-24 months). With 12 MSIs (IMTEC, Ardmore, Okla) placed in the lingual and buccal cortical plates of each dog, Sentalloy coil springs (GAC International, Bohemia, NY) applied constant intrusive forces of 50, 100, or 200 g per tooth. The intrusive forces were randomly assigned between pairs of teeth; LPM2 was loaded with 50 or 100 g, LPM3 with 100 or 200 g, and LPM4 with 50 or 200 g. Multilevel statistical procedures were used to model tooth movements and root resorption, based on 64 standardized radiographs per tooth taken at 14-day intervals. Only 1 of the 96 immediately loaded MSIs failed. Significant (P <.05) amounts of intrusion, from 1.2 to 3.3 mm, were obtained after 98 days of force application. The statistical models showed no significant differences in the amounts of tooth movement between pairs of teeth loaded with different force magnitudes. Root resorption at the furcation and apices was 0.1 mm or less. Constant intrusive forces from 50 to 200 g produce clinically significant amounts of intrusion with little or no root resorption, suggesting that immediately loaded MSIs hold great promise as fixed anchorage devices for intruding multiradicular teeth.